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THE WINTER TRIANGLE

Ken Tapping, 30" December, 2014

When we look into the sky on a dark, clear night,
we get the impression of staring off into the
vastness of space. Actually all the stars we see
making up the constellations are in our cosmic
backyard. Our galaxy, one of billions, is about
100,000 light years in diameter. That is, it is so
large that light takes roughly 100,000 light years to
get from one side to the other. In more familiar
units, a light year is just under 10,000,000,000,000
km. The most distant galaxies we can see are
more than ten billion light years away. The
universe is huge. The stars making up our
constellations are no more than a few hundred
light years away, and most of the brighter stars are
less than 50. Most of those stars stand out
because they are close, not because they are
particularly brilliant by stellar standards

The brightest star in our skies other than the Sun
is Sirius, visible in the south-west in the evenings
at this time of year. There is no mistaking it. It
flashes like a blue-white diamond. Of course the
star itself shines a steady bluish white; our
turbulent atmosphere provides the light show. The
view through binoculars is amazing.

Sirius is the brightest star in the constellation of
Canis Major — the Big Dog. It has a mass of about
twice that of the Sun and produces 25 times the
Sun’s energy output. Our Sun puts 1.4 kilowatts
into every square metre of the Earth’ s surface
facing the Sun. If we swapped it for Sirius we’d
receiver 35 kilowatts per square metre; we’d fry.
There are stars far more luminous than Sirius. It
stands out because it is close, a mere 8.6 light
years away from us.

Sirius is one of the three stars known as the Winter
Triangle. The other two stars are Procyon, in the
constellation of Canis Minor — the Little Dog, and
Betelgeux, a red star marking the left shoulder of
Orion the Hunter.

If you spot the three stars in a row, marking
Orion’s belt, higher and to the right of Sirius, and

pointing roughly in its direction, you can easily
locate Betelgeux. Then scan left to Procyon, which
completes the triangle. There is a summer
counterpart — the Summer Triangle, made up of
the stars Vega, Capella and Altair.

Procyon looks dimmer than Sirius, and more
yellow. It has 1.4 times the Sun’s mass and
radiates almost seven times as much energy. It too
is close to us, about 11.5 light years — on our
cosmic doorstep.

Betelgeux, that red star marking Orion’s left
shoulder, is a different kettle of fish altogether. It is
one of a class of stars known as red supergiants.
Its colour is even more clearly visible through
binoculars. This star lies about 640 light years
away, and has an energy output about 100,000
times that of the Sun. Our Sun is turning 4 million
tonnes of itself into energy per second. Beltegeux
is annihilating 400,000 million tonnes of itself per
second. Even though it has about 10 times the
mass of the Sun, it is easy to see that it cannot
keep this up for long. The Sun has been burning
for around 4.5 billion years. Betelgeux cannot be
more than about 10 million years old and is
unlikely to last another ten million. Our star, along
with Sirius and Procyon will end its life by sneezing
off its outer layers and cooling off. Betelgeux will
end its life in a huge explosion known as a
supernova. When this happens, even being 640
light years away will leave us a bit closer than we
would like. That explosion could happen any time
in the next few million years, so we should enjoy
the Winter Triangle while it is still there.

Jupiter lies in the east after dark and by midnight is
high in the south-east. The planet looks brighter
than Sirius, is higher in the sky and looks more
yellowish. It is worth getting out the binoculars to
have a look. Mars lies low in the sunset glow. The
Moon will be Full on the 4" January, 2015.

Ken Tapping is an astronomer with the National
Research Council's Dominion Radio Astrophysical
Observatory, Penticton, BC, V2A 6J9.
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